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may be obtained after immunization for 2-3 months. Blood
is then collected in citrate solution, and from this the serum
is prepared. The titration is carried out by comparing its action
against a potent toxin with that of a standard antitoxin in the
guinea-pig. The L + and Lr doses are both -employed for
titration. In France the Lf dose is used, but owing to the possible
event of irregularities this method is only employed as a prelimi-
nary process in this country to provide an index of combining
power. The antitoxin is contained in the pseudo-globulin of the
serum and is associated mainly with the beta globulin fraction.
The antitoxin can be readily separated from the remainder of the
serum by salting out with ammonium sulphate, and is obtained
in a concentrated form and free from much extraneous protein.
A recent development has been the preparation of serum
" refined " by enzyme activity, which removes unwanted protein
fractions. Concentrated serum is therefore a highly satisfactory
therapeutic agent and may contain up to 2,000-3,000 units
per ml.
In practice the dose and route of administration vary with
the age and condition of the patient.
The intramuscular route, into the muscles of the thigh, is
usually employed, but in severe cases where a rapid action is
desired the serum should be given intravenously. In considering
the dosage, it must be remembered that it is easy to give too little,
but difficult to give too much. There is no generally accepted
scheme of dosage, but as a working basis it may be taken that
the older the patient and the severer the attack, the larger the
dose. In dealing with mild cases the average dosage is 2,000-
10,000 units ; in the severe forms it is 10,000-50,000 units. In
very severe cases doses up to 250,000 units have been given.
Serum-therapy has produced very satisfactory results, the
incidence of complications and the mortality rate have both been
reduced to a marked degree. The mortality rate is, however, still
relatively high in grams and intermedius infections. In these
cases the administration of antitoxin not infrequently has little
effect on the course of the disease. The nature of the offensive
weapon of these strains has not been determined, but as it might
be concerned with the bacterial protoplasm an antibacterial
serum has been prepared. This has been given together with the
antitoxin, but the results are not encouraging.
Penicillin has given good results in the severe forms of the
disease when given to supplement the action of the antitoxin, for